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(57)Abstract: 

PROBLEM TO BE SOLVED: To make an endoscope easily reach an object 
portion by preparing a three-dimensional image of a conduit based on image 
data of a three- dimensional area of a subject, determining a path up to an 
object point along the conduit, preparing a virtual endoscope image of the 
conduit along the path based on image data and displaying the image. 
SOLUTION: Based on a plurality of tomographic images, three-dimensional 
(3 D) image data of the lungs is created (S508) and three-dimensional 
images (3D bronchi images) of bronchi are prepared from the 3D image data 
(S510). Next, a location input of a portion of interest is performed by a 
diagnosing person (S512). Based on this location input of the portion of 
interest, a guide image is prepared by a central processing unit 60 (S514). 
Further, a plurality of viewpoints are set at proper intervals on a retrieved 
path, each image is prepared based on a visual line that the inside of the 
bronchi is viewed from the viewpoints in an end direction and virtual 
endoscope images at each location are obtained. As a result, the 
endoscope can be made to reach the portion of interest without getting 
lost, always recognizing the location of a tip of the endoscope. 
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m&m i ] $*&#© 3 ^Tcmm^mmr- z tcmi 
tufa 3 ^3c^±r-Kriess8ic?s x t votmz 

[M*ra2] Mi2«ifflfl < )i&F , ?m^ ; &wrsaigSS±(Dteg 10 
iiiK^StS, C££1f®£-r£fii#:Jll(ClBiS© 

[fit#Jf!3] feS^CDS^TcMlDtCDBi^^-^lca^ 
C>TJMBBl!£&{*ftCD'g88<D 3 *5G**fl5fiWa 3 

Atria 3 ^7c^±-cirie@sg{cf& ^ r g $ -coles* 

WE^lWttl*itt*3fe«^r**5^ai. ***** 20 
SOWmPVDWtoD 3 3 yGc*ffiq!t# 

©£> 30 
wiB3 ^7c^±-ct?riE'gssjc?a , -caw** -ccoum* 

[0 00 1 ] 
[0 002] 

tf, X$8C T (computed tomograph 
y) $mifi&Z>. X«CTSSBK*Jl»rB. ASEStfS^U 

[0 00 3] X«g"S*$tf X^R§S«^g«. tttUfoB* 50 
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-A (beam) £MW"T4. X^b'-AiD^tin y 
— ^ (collimator) ©XSSiiffiggn (T^ 
+ : aperture) <Dffl&*iMffi-? 5C £iCj: 

[0 004] XffWHttB». x*tr-A©«©55ifiicc 

(w*tfi oooiisa) ox«nttH*Ttru-/ 

(array) VHC$ffl\l,tc&3- + (chann 
e 1 ) ®Xtfttttfi8«ffU *tUCJ:oTXi»*«ffl-i- 

[0 00 5] XIHMW • *fcHigH**S*W*©^ -C@Ik 
(X* + >: scan) S-tfT. l£tfcft©lilH©jt&© 
^-(view) *(oir^n-e#%XSlicJ:i«*|«c© 
(^"n5Po:^S/3> :projection)£ 

[ooo6] xmmm • mamE.zmrnitcm&zi*-? 

©3^7u^(coi»Tlltet^©j^^+ + > (^y#ju 

^+ t>: he 1 i cal scan) 3&tc 
««©*«•*• *©»»&*> 6 . 3 %7ClMk* ft 
R&-r*t£*5fTfc*l£„ 

[0 0 0 7 ] -€-©<t^%3;X7tiffi#©l-oic % JW©^ 

^5!>5&fc>ft*J|^g|5©teg& 3 ^TcWtCjEfi-rSflDfcjpJ 
ffl3ft&„ *Ut. jRW»**tft*CJ:or«IIW*fc«) 

>y'J\y (sample) ZimCtZt tfr'rttitiZ. 
[0 0 0 8 3 

[»WW*ifcL«fc9£-r&»H] *WEt©«fc5tc£BHf 
©*Mt* 3 irr.5fltf3©W&rtt. *«W©»fa*«^3£© 
3|dt (cjfic » £ * . rtttM©£tt£ Jgl$H-t*iE 0 < m&ffl 
foic ®M 3 tr S C £ rt* BMK: Aj: S £ t > 5 -o fc„ 

£ . 4^©#g**iffiT-r S £ £ fc (cIlSt&gScA 
* -S £ l» S WS*s* o fc„ 

[0 00 9 3 *&ma±M&(Dmm&zm®;?ztc#)ici3: 

Stifc4>©t?, ^©g^J, W^*aW*{fl[{cSiJ*3 
K. *©«fc^tt@K3gp»9^s*{B^fci6JcW«»rJWg«J^ 
[00103 

[mmzmvktztctbv^m] < 1 > jitB©i*gi?:i»^ 
•ram ©«w«. «^*© 3 ^tcMj^©®^^- 2 k 
it-^if >-r«rajtt«M*rt©«K© 3 %7c*«fftfiL. we 

so. «5ieiS!«(c^o/tHufa < »ff§©^Wi&F > 9ii^*Bijie 

^ra> C£€r^g!(£-r5t8S*F , 3^T*)5„ 
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c o o i i ] ( 2 ) ±fa©iss*ji?i*-f z>m i <dw% 
mizommrj:pi®mt:mum&±.<DiiLm. 1 1 ^cm. 

at?**. 

[ 0 0 1 2 ] ( 3 ) ±ia©ii!lI£j|?ifcT SIP 3 <D§m 

«. «e&<*©3 #c7cflw*©iiH*f t - mcm-j^-cvmvi 
tef*i*)©«8§© 3 ^7c«*ffta-r £ 3 -Xjtmtm^wi 

S8£##£SSgS?W3M2<b. Bg§agS&K&o/ciiif§e i e8S 
[0013] ( 4 ) ±IB<D^®*ft?^-r^^4<D^ 

^tcot,»T©«»©Br»«t3i^«?fia«*lf*rt©WK© 20 
inwewwctB o r aw -c©^sg^*j?>*ggsst 

[0014] m\<»mm^z<om\<o'>*><D\.>Tt\ 

*» 1 occfeur . miSBlSSSWifertaf9!±©SI»©^te* 

Lt,\, 30 
[0015] *fc. iM©»9!7*SJM©#MI!© ; 5%© 

c>-rna> 1 o{c*jc»t > arais^&rtttflt&i'igiM© 

[0 0 16] j;/c, *l©«W75S»f4©|6?|© i 5ft© 

[0017] (fpffl) iJMBrtt. IMJTOWJ© 
iyBS*<R«W«crt«ffcKJ:or*^0, F«9ta^#A©^ 40 
\£*f—%/ a> (navigat i on) £rtr5. 

[0018] 

KRB3tsnsfc©-c«!&i>. aiicxacTggo^p 
fa»?iimsj^a©jiJ6©^!!i©-^-cAs„ xmmom 

UKior, #2fciPi©iSBCtM-r £H*6©i&&©— W 
mi*ft£„ #««©«MftcJ:-oT. *#MU©*j*CcWT 
&*J6©)fc<£©— 0(1*^3 n5„ 50 
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[0019101 (CTnTJ: 5tc. #ggtt. j£^#> h 
'J (gantry) 2i, JSUr-T'Jl/ (table) 
4i, »fpa>V--rt/ (console) 6£fl|;lT<,> 

s. > h >; 2 ». «c*f^agiLT©xme2 0 4 

3>;y-*2 2KJ:»3W*tfBtt©XiKtf-A-r)tc:b£ 
7y>t-A(fan b e am) kte&X^lCffi&S 

A©(B©^riai«:TU-fttK:KWS#afc«ai:©x«lttU* 
[0 02 0] Xifge2 0feJ:O'3 !M-*2 2tt. ##6 

Wtctew*^W«U»*«G^at©««©-«r*4. 

fcWST U -Y 2 4 B, «%QS(C«f ^■SttHCltttb^et© 
Se»©»S8©— «T?*4. X^«2 0, 3M-f22 
^US7 U -f 2 4 «. XW • 1fcfflStig*liJjK 

[0 02 1] MffiSTU-Y2 4{C(i^-dritX*gP2 6*i 
gS&StrCl**. f*-**^^ 6 «#!fflgST U -f 2 4 
©ffl * ©XIBtftttlJIFf-OtttU**-- * S «fc 3 fcft 

[0 0 2 2 ] XffJt«2 0*»<E,©XHR©flaWtt. X«g3> 
(control ler) 2 8iCj: oTTOPi* 

';>-*2 2B, 3 yy-*a> otciot 

M8D3*l*J:5fc:tt-3"Cl,»4. fcfc. 3yy-5f22<t 

ay y-*3> 0 i©s^iig^sc-^ijrtii2 

[0 02 3] W±©X«K«2 0 7iM3yy-3r3>Ha 
-730*5, ^*^>h y 2©|5ifeaB3 2tc««3tir 

l>2>. @eSiI3 2©@K«, @(g.3> r P--5 3 4(Cj; 
-iXfflfflStiZXSlcrji-iXUZ. Ajrfc. |oIlte3B3 2i 
[51^3> h 3 4 <b©^M^K:oi,>r 

[0 0 2 4] WMf— zf>l4lZ, mmistli^mktt&ik 
&*fy h y 2©x^MS^F^^A*sJ;a { figaiT€»i 5 
cc«c^-ct.)&. attfefl£iX«lMSfSHI<i:©M«ccoi>t: 
t*& k & 6 fc* r iftDj -r 5 . 

[0 02 5 ]»ffa>V-^6B, *Atel^S6 0^ 
#Lrc>&. tb$yiaffl«g6 0«, ^^.«n>b-^-5f 

(computer) ^(cJ: -^rMSnj. *3W&ffl 
SS6 0li, #^tcfcW£»r®«£J!S#fa©^]*©J& 

S©H*tl©^J!8©— W-C*S. *lfiWtc*it+5ig 
HWU*S©**©»»©-«r**. *^Wic 
few *«a«ffi^Ka«W©»»©-«-c**. 

[0 02 6] f*JHlgg6 0<CKMttl-Y>*7x-X 
(interface) 6 2*J«*S3tl'rc>S. (Hfll^ 
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[0 02 7 ] 4 ] *tefflSlg6 0«$IJ®)^>^7*-^6 
2«riiGT^S^> h 'J 2*5«fcy : »K7--7';l'4>&SlJfflI 

-r sj^cfc-oT^a,, h y 2.n<D?->?mk 

SP26. X||rj>hn-v28, 3U^-*3>Fa- 
53 Ote-iO'lElfE^^ 4*5*l|©'C>df 7cc- 

>f 7 * 6 2 i©<iSlJCDS^{C-oi,>r«0^^BS 

coo28] 4> ^mmmm6 o tci*. s/c. **- zwm 

J^vVrQ 41>mtitZtl-CK>Z. 7- fflXSI^' v V r 6 
4tcti. >; 2©f r -^iR«BP2 6A5gi^3*a 

"COS. 7 s -fitX*a52 6riRffi3n/i:f r -i»*5f r -^ 

[0 02 9] tp^ffiSSg 6 o », 7 1 - # (Ufi>< ~j7t 
6 4 ^aG-CltX^O/cJfi^t*^. -©T/aiPx a >fC 

^>3> (filtered back projec 
t i on) 5£3?#ifflt,>e>nS„ **teii^g6 0CCW. 

latins 6 6 tmm £ hws. iatt.itg6 6 

«, S«©-7 ; -^^ilflf!*jJ:0*7"P^'5A (progr 

am) i?£fati.-r£. 

[0030] tp&mmm&e o «:». $/t. i^gg6 
8<hgif^M7 o^-en^n^^n^o?,. Ss^g 

*^g68«, cf^II^g60A>6ai^S4l, 

f^a7o«. mtmicx-y-cmftzti. sa©*^^ 
ttfg^^^aa^g 6 o (cA#-fs j: o tea -p -co 

[0031] H2(c. &mmru4 2 4r<Dm^mmm^ 

^T. tfctfJST W 2 4tt. £-lfc©XiglfiltfiffH 1 2 4 
( i ) *I3?iJLfc, £*+>*;U©Xi|£tfcmg±£t->T 
^5. £&©X*§lt&tfj5^2 4 (Of*. ^iLt, 

nftiEaBSt*;(c^ftb/cx«A*f® ; &jf^-r.5. + 

>*;i-f^-c*f)«^«i = 1 ~ 1 0 0 0T*S. 

[0032] xattBtf24 ( i ) 

(scint i 1 lator) £7 * h 
K (photo diode) ©ffl^fct^c J: -?Xffi 
f££ti&„ frfc. cn{tPR£4>©-e«&< . fffjttt&K 
5 -17 A - f-^t, (CdTe) ^£fOTL/c¥jgttXitSlfc& 
ttlJ^. *3C>«. +-fe>> (Xe) 
8l*§McDXi!«&m#^T-& ot&>. 
[0 0 3 3 ] 0 3fC. Xi^RgS* • &ffl£g(C:teWSXifJt 
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* 2 0 <!: 3 U ^ - * 2 2 ifcfcti^T U 2 4 ©tB5H8& 
Sr^fc 03© (a) ttJEffi*>6jifcttfl§£^-f 

h. (b ) imm^%.tcvim*:jn-fm-c$>z. mmtc 
^-rjc^tc. x^«2 oa^jfttfsft/cx&iw:. nyy 

- # 2 2 (c <fc <3 @itfc©XI§l f - A 4 0 i £ J; 5 
[0 03 4] 03© (a) -CB, I«(DXSt-A4 0 

©jAA^-r^^^xMt*-A4 o©iti^-r„ xmv- 

10 A4 0©lpg73[6j«. ^fflSTU-f 2 4 tCfcWS ^ +■ 
Jt/©1B^J^^C— ^-T-S. (b) -C«Xi^t-A4 0© 

[0 03 5] C©i^^Xi^t'-A4 0©Hffi(Ctt:tt5: 

ictSS3 ft&tttfcf* 8 ^X«Sfl3«3&ffltc^A S n^„ X 
tf- A 4 0 KJ: 5 X 3 titcWlk& 8 ©<£#*! 
tBSTU^2 4K^3n. tfctti&TH'2 4£iIDr 

• R§I«-£Xig?!t-A4 0OJ|*t(J, 3>;y-^2 2© 

[0036] xmmcom'pzmwTz. ws tc, #gg 

©SJjfP©7P- (flow) n£^-r„ I^StC^-TJ;^ 
5C. Xf^(step) 5 0 2 r. »f¥^*««f^SSg 
7 o*jior^+ + >itiii?:A^j-r-5.. ^ + + >ttB{C 
i*. x«IMS^fr. + >pg^ig. x 

A7J s + >n-iU(cS'2!* . *mm&p£:Mw.m 
g 6 o (c j; z>mw<DT-cmtemi-?z>* 

[0 0 3 7 ] -j-fb 0 4t^ + +>Mfbh^„ C 

30 ntc «fc , x^figw ■ f#m^g*04 ©jfistcgit^ffi 

©^$A^(6l ( z 2rlSj > (CdiMii OOt'Mj + r > 
4?fO. mi*Wfff^ft*^3^MiDi*^+ + >t- 

[003 8] ^ 3^7cM«(©^ + -f -^y*;i/ 

x+ + >{cRgs^©-c«^c<, mt*. x^M*f-^m 

«g© 1 Wfctt&m$C7-~--?>\>4*:?> ; 7 47sW t MB 
STSSBBtf -o*f 9 7*^0 f 5 c i^ic J: Otf "5 «fc ^ 

40 [o o 3 9 ] c©j;^^^y*^^+-f>{c«t-jrff 6 

^f->7 - 5 0 G-CW&fmmWT'?. CtiicJ:*). 3-X 
TctH^ert-t? z #|SKc^fc«&©lft/I«!ai£j&;* n^„ 
[0040] ;A(C, ^f ^508 T\ ^©Wll^tC 

s-5#i$if©3^A7t: (3D> m&f'-zz&m-z. m 
scaDiif-^t*. ^©Bfeft©^*)^^ t©m 

±©IIB«:H«0|R»**.6*8&fclBfllf s - 

[0 04 1 ] ;A(C, ^t"7 "/5 1 Or. ^©-^^^3 D 
50 m&7-Zfrlimm3C<D3-JKjb®. (3DMf$«) 
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z icmm o r as^:<D*a«?: * # -5 c £ j: 0 ?t*> 
ns„ cnccj:-,r. mo® 6 «t*vr«i: 5 & 3 Dme 

s. 

[0 04 2] &5C. 1 2-C, ^W«(Cj:f3W 

a^BMLhoMiC'Wtt 6 8 2*, mftmt 7 0 © * -c> 

7" ■/ > 'Vf^A X (point in? device) 

*r?«»T3citcj:»)ifto*ia. io 

[0 043] &*s, i6T«R'i:W 1 @aT©«&* 

t»r^*tf5 0 fcTF, N<G4M&# 1 ffimv>m-cwms 

[0 044] C ©<£ 5 &W^{i©{2gA;*J&cg-3<,> 
r, *f*:/5 1 4T, 4>AtoiI$lg6 oasfgrtH^* 
!&*3iii«©m&{C^fc9 . cp^fflggB 0 
«Vg©±J£i ("BURSA) *^IW'^SI5{46 8 2 tc 
M£ig&£&*-rS„ MS©rtMW£mr*S*P6CT 

«i*5#*)tor/jN3< . sfcjMRyeusiJi,--:/ (loo 20 

p) j&Jfclvfctt. SSa©ralffii?:ffli.^CiK«fci3ig3g« 
SatcSHsTcsa. 
[0 045] -r^fe^. «*.«. M<I>8B&6 8 2 £fcH& 
*i or. CTfii*vh?i»iiilS©a^»?*«,e^©^ 
©:rc©;m^C[WTJ«;X&cjdio-C(g>< C<fc{cj;D. ng»§t 

[0046] ^5c. mmotcM38_kicm , M<Dmm,~c&®i 
l . -e n e, ©m.«s> 6mex©rtaj*^* 

e^Sf{i^««J;OfcCT<ii365A^t^©-c, a^±©Bi^ 30 
rctctasestx*. 

[0 04 7] cn(C0:->r. g88±©£-{igfC:teW5® 

©8S3Jcj£i;rBt<T.£©#. H1f#ra ; £^^'2>*-cjif 

[0 048] Kj&DffiBK. 4>tt < <!: *>a«3fc©$M!*j£ 
KB^r«SET 5Ci*i, ^*W&lg|*liIjfgi£».S .£r 
*?£IA>. ^ifeS/cWciS^-f £.£5tcLr 40 

[0 049]^, c©£5fc?isrtiiHii*fUfflOfctelfc 
(*8 <n&&ic-o{,>xmm?z>« m 7 ic^mmmmu^m 

T. Wl^iC^) 9 0£»AU rtta^9 0^WT-S 
0th L ft l >£*£#H?(c <fc 0 . JdEOHiOStt 6 8 2 ©iffl 

[0 05 0] F*3tftSi9 0«. a^t/^l^M©^^* 50 
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^7 (video camera) £ffi}3.ri>S. tf^ 
:*2M-7tt3t^g|i6 8CC*gi&;?ft-CI,>S. fc'r 1 ':**^^ 

-ewtmtitcMm<Dimft<D5j ? a i v e ) mm 

it. «§8g6 8t**$n5. St7*£lg6 8CC«tf:^ 
#Ul£Sg6 0*>6A#3ftSJgftiS«!fcf^rS.*>J:5 

[0 05 1 ] ffimt. FWURg 0 fcJfAT -MC^/tO , 

«s=&*m$ifs 0 c4-ucj:-?-c. wtaHstc^-rj:^ 

tc, 3l^g6 8©HE©^±PS(rC^rtiiii^9 2 2#« 
^3 n-S. * fc. SiM©&±Pi(C(i-7 •> ^Bifc9 2 6 3&J 

si^stt-s. (ma p) mm9 2 6«, meis:© 
jw«i^w»js*svria-c**. c©B«Lt-cwi«rs» 

,^©v-*f (ma rker) 9 2 8tcJ:->r. SirtHi 
$9 2 2#31K©£©gf^©fc©r&S*>#inS*i£. 

[0052] $rtH*g 2 2 at. »tt£©«*noD«tt* 

K*t» * 2 T©«ts©AP*wi;ri,>4. -tor. 2 
-?©m^3AP©— *cc«^En9 2 4 !di*m$n. cn 

icj; o-Crt«^9 0 ©5fejS8*#A-r^&«ff3tAP^ie 
[0 05 3 ] c©tt»-c. mtr«F*3«Mg 0©»A*gfl 

^tc3l/*>*Si, HSCC^3n-5 ^-f^liMRQ 2 6 

«*Brtffii9 0 4^tt, |grtBlifli9 2 2©^fC 
aet». -?-©5yS*7 -Y ^TSi^9 2 6 &tH,*-5;&ffliJ©An 
CCitAS^S. 

[0 054] ;X(c> »J«tt2.#B©lgrtiii««:^7nilS 
T?B7- * 9 2 8 ifi'X<Dfttfc&.lcmh L~C . Igrtiii#© 

[0 05 5 ] fiiTHaK. ^1*3111^9 2 2 ©^{Cfifo 
ritSS^riMtRU, */c. V ^Bflt9 2 6±©v-^7 9 

2 8 ic j; o xMm&^zmmL h rtttM*2Mf s 

[0 05 6 ] c©J:^(ci>r. rta^$feJS©ffig«r^(c 
ig^G-oo. — flEtjS5Ci«c<M^a«a[6 8 2CCiiJ* 

[0 05 7] ^cfc. JiSF*3Si#9 2 2 *b?CC, 
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£5lCLXh&l,\ v >y'm&Q 2 6±©v-*79 2 8 > 
^>|5l^«:#Stl$ tS--5©W 3 Arc* 3„ 

[0058] &ft&&t,ci<sv2>mpimmi*fr 

5. t©J:5&«££fflt,>*itf. £fra6T8imiftWI 

[0 05 9] XftBfttt. W&WJMO (magnet i 
c optical disk)gf^DVD(dig 10 
ital versatile disk) SIS??, oj 
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